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1 Declaration

1.1 Site Name and Location

Site Name: Milltown Reservoir Sediments Operable Unit of the Milltown
Reservoir/Clark Fork River Superfund Site

CERCLIS Identificatiqn MTD980717565
Number:

Site Location: Missoula County, Montana

1.2 Statement of Basis and Purpose

This decision document presents the Selected Remedy for the Milltown Reservoir Sediments
Operable Unit (MRSOU) of the Milltown Reservoir/Clark Fork River Superfund Site, near
Milltown, Montana. The Selected Remedy was chosen in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), as
amended, and, to the extent practicable, the National Contingency Plan (NCP). This decision
is based on the Administrative Record file for this site.

The State of Montana concurs with the Selected Remedy. The U.S. Fish and Wildlife Service
(USFWS) of the U.S. Department of the Interior (DOI) and the Confederated Salish and
Kootenai Tribes also concur with the Selected Remedy.

1.3 Assessment of Site

The response action selected in this Record of Decision is necessary to protect the public
health or welfare or the environment from actual or threatened releases of hazardous
substances into the environment. Specifically, significant risks at the MRSOU are posed to
human health through ingestion of hazardous substances in potable groundwater
underlying the Milltown/Bonner area. Additionally, aquatic life in the Clark Fork River is
exposed to significant risks of hazardous substances during ice-induced scouring events,
high flows, and the potential contaminated sediment release that would accompany a
catastrophic dam failure.

1.4 Description of Selected Remedy

The MRSOU is a portion of the Milltown Reservoir/Clark Fork River Superfund Site. A
related operable unit (OU) is the Water Supply OU, under which EPA provided a
temporary alternative water supply to affected residents in the Milltown, Montana area. The
Clark Fork River OU is located upstream of the MRSOU and covers the remainder of the
Milltown Reservoir/Clark Fork River Superfund Site.
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PART 1. DECLARATION

The main features of the MRSOU are the Milltown Dam and the contaminated sediments
behind the dam. The Milltown Dam is located just east of Missoula, Montana (Exhibit 1-1,
Milltown Reservoir Sediments Operable Unit Site Map), at the confluence of the Clark Fork and
Blackfoot rivers. The MRSOU is adjacent to the small, unincorporated communities of
Milltown and Bonner. During the past century, mine waste materials have washed
downstream, creating some 6.6 million cubic yards (mcy) of contaminated sediment
accumulation behind the Milltown Dam. The Milltown Reservoir/Clark Fork River
Superfund Site was listed on the National Priority List (Superfund) in 1983.

Milltown
Reservoir
Operable Unit

Operable Unit

(© USGS GAGING STATION

EXHIBIT 1-1

Milltown Reservoir Sediments Operable Unit Map

Showing Approximate Boundaries
The primary objectives of the Selected Remedy, as described in this Record of Decision, are as
follows:

1. Reduce concentrations of contaminants of concern to levels at or below groundwater
performance standards or eliminate the contaminated groundwater plume entirely.

2. Reduce the threat of contaminated sediment transport downstream.

These objectives will be accomplished by removing the primary source of contaminated
sediment in the reservoir, removing the dam to prevent future impoundment of new
sediments, and changing hydrologic conditions to accelerate natural attenuation of
groundwater contamination. This approach allows natural attenuation processes to restore
the aquifer over time, and ensures that remaining contaminated material is secured from
uncontrolled release.

Only those sediments shown to be contributing directly to existing groundwater
degradation (sediments with the highest pore water contaminant concentrations) and with

B01041700002.00C
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PART 1. DECLARATION

the potential to contribute to future surface water degradation will be removed to meet
remedial objectives. The reservoir sediments are divided into two sections, the upper and
lower reservoir sediment areas, with the Duck Bridge dike and abutments forming the
dividing line. These sections are further delineated into subareas based on sediment
accumulation features. As shown on Exhibit 1-2, Key Sediment Accumulation Areas (page 1-6),
the lower reservoir is comprised of Areas 1, 2, and 3. The upper reservoir encompasses
Areas 4 and 5. The sediments in Area 1 (lower reservoir adjacent to Milltown) will be
isolated from the Clark Fork River channel through use of a bypass channel, removed, and
then transported by rail to the Opportunity Ponds. Sediment Areas 2, 3, 4, and 5 will be
mostly left in place. A new river channel with flood plains for lateral stability will be
designed and implemented through Areas 1 and 2, constructed, and vegetated to provide
adequate stability against erosion. Highly contaminated sediments in Area 3 will be isolated
from the flood plain and armored to ensure that they are not eroded into the stream. Areas 4
and 5 will be left in place unless additional work to meet Performance Standards is needed,
but the streambanks will be stabilized, and the flood plain contoured, to reduce any
contaminant releases from these areas to surface water, such that releases should not exceed
surface water performance standards.

EPA and the Trustees have agreed to integrate remediation with State restoration activities
during implementation of the remedy. Certain restoration actions —channel alignment,
flood plain and streambank contouring, revegetation, and stabilization —will be done in lieu
of certain remedial actions. Remedial and restoration activities of significance in this remedy
include the following:

e Remedial elements:

~ Construct a bypass channel on the Clark Fork River arm of the reservoir capable of
containing a 24-hour, 100-year peak flow event. Complete the channel before the
dam is removed to isolate the sediments from the active river and eliminate
significant scouring and downstream discharge of contaminated sediment from this
portion of the reservoir. The bypass channel will be designed with the objective of
fish passage during low flow through bankfull discharge (3,500 cfs).

- Lower the pool level of the Milltown Reservoir to the lowest level possible to drain
water from sediments impounded behind the reservoir. Operation of the dam shall
continue by the dam operator until the dam is removed, in a manner that is
consistent with the Selected Remedy.

- Build a rail road spur to allow loading of sediments from Area 1. Locate the spur
away from any residential area.

- Remove the sediments from the bypass channel footprint and transport to
Opportunity Ponds (near Anaconda, Montana) by rail.

- Remove spillway and radial gate portion of the Milltown Dam.

- Remove the highly contaminated sediment from Area 1, load on rail cars, and
transport the sediment to Opportunity Ponds.

~  Build a new Clark Fork River channel and flood plain. Stabilize the new channel and
flood plain through re-vegetation and other measures.

BOI041700002.00C
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PART 1: DECLARATION

- Secure most sediments containing elevated levels of metals and arsenic found in the
lower arm of the existing Clark Fork River channel (Area 3) or left behind the 1-90
embankment from erosion, including a 100-year peak flow event. One small portion
of Area 3 will be excavated.

~  Monitor surface and groundwater quality during and after remedial action.
- Monitor impacts on aquatic life during implementation of remedial action.

— Dispose of debris onsite in appropriate repositories. Off-site disposal of regulated
waste, such as polychlorinated biphenyls (PCBs), will be done in accordance with
the laws governing that waste.

- Continue the replacement water supply program and implementation of temporary
groundwater institutional controls (ICs) until the Milltown aquifer recovers using
monitored natural recovery, which is expected to take about 4 to 10 years after dam
and contaminated sediment removal.

- Conduct long-term operation and maintenance of the remedial action and monitor
the pre-existing waste repositories, any newly created repositories, and wastes left in
place.

- Wetlands mitigation will be accomplished to ensure that there is no net loss of
wetlands.

- EPA will work with the Federal Energy Regulatory Commission and the
Confederated Salish and Kootenai Tribes to ensure that protected historic and
cultural resources are addressed in accordance with the National Historic
Preservation Act.

- Replacement of any drinking water supply which exceeds groundwater performance
standards as a result of remedial action implementation.

- Replacement or retrofitting of domestic wells that are found to be unusable by EPA
because of the lowering of the groundwater.

- Cleanout of any downstream irrigation intakes if constricted by sediments released
during remedial action.

- Best management practices (BMPs) and engineering controls will be implemented. If
temporary surface water standards are exceeded, BMPs or other engineering
controls, including treatment if necessary, will be re-evaluated and implemented, as
determined by EPA in consultation with the State.

- Implement requirements for protection of listed species established in the USFWS
Biological Opinion, as they pertain to interim dam operation or conduct of remedial
action.

— Preserve the structural integrity of the five bridges located between Milltown Dam
and Stimson Dam, and the Interstate 90 embankment adjacent to Milltown
Reservoir, to Montana Department of Transportation requirements.

BOI041700002.D0C
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PART 1: DECLARATION

e Restoration elements coordinated with the remedy:
- Remove the divider block/power house/north (right) abutment.

- Match remedial channel design with the restoration flood plain and channel
alignment.

- Implement soft stabilization techniques and appropriate revegetation activities to
stabilize the new channel.

- Conduct short-term maintenance and monitoring of the revegetated streambank.

e Other related elements:

- Although not part of the remedy, the Stimson Dam (located approximately 1 mile
upstream on the Blackfoot River) will be removed prior to removal of the Milltown
Dam. This is being done through a cooperative effort under the USFWS National
Fish Passage Program.

- Restoration actions will be taken by the State outside of the primary remedial action
area to facilitate flood plain and channel transition into and out of the primary
remedial action area and to provide additional habitat and streambank
improvements.

The Selected Remedy is similar to Combined Feasibility Study Alternative 7A2 modified.
Four to five construction seasons are estimated to implement the Selected Remedy.

1.5 Statutory Determinations

The Selected Remedy is protective of human health and the environment, complies with
Federal and State requirements that are applicable or relevant and appropriate to the
remedial action, except for those standards that are waived and replaced with temporary
construction standards, is cost-effective, and utilizes permanent solutions and alternative
treatment technologies to the maximum extent practicable.

This remedy reduces the toxicity, mobility, and volume of the contaminated substances
through removal of the most heavily contaminated material from the flood plain where it is
mobile. The material will be disposed in an existing waste repository (Opportunity Ponds)
and used as a vegetative capping media, where appropriate. The remedy in this OU does
not satisfy the statutory preference for treatment as a principal element of the remedy
because feasible treatment options are not available for the waste and site conditions at the
Milltown Site, and because the waste can be effectively remediated through removal of the
worst waste and in-place stabilization of the remainder.

Because this remedy will result in some contaminants remaining onsite above levels that
allow for unlimited use and unrestricted exposure, a statutory review will be conducted
within 5 years after initiation of remedial action to ensure that the remedy is, or will be,
protective of human health and the environment.

BOI041700002.00C
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PART 1: DECLARATION

Approximate Sediment
Accumulation Area Boundary

Sediment Pore Water Arsenic
>0.1 mg/L (Approximate
Source Sediment Area

for alluvial aquifer 0.02 mg/L
arsenic plume)

z <
Scale

500 0 500 1000 feet
SOURCE: ARCO Remedial Study, 2001.
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PART 1: DECLARATION

1.6 Data Certification Checklist

The following information is included in the Decision Summary section of this Record of
Decision. Additional information can be found in the Administrative Record file for this site.

Page Numbers in Record of

Information Item Decision
Contaminants of concern and their respective concentrations 2-15t0 2-17, 2-24, 2-25 to 2-29,
2-31t0 243
Baseline risk represented by the contaminants of concern 2-15 to 2-19, 2-55 to 2-59,
2-135
Cleanup levels established for contaminants of concern and the basis for 2-61 to 2-64, 2-118 to 2-120,
these levels 2-127 to 2-129, 2-136
How source materiais constituting principal threats are addressed 2-97, 2-100 to 2-116
Current and reasonably anticipated future land use assumptions and current 2-49 t0 2-53, 2-134

and potential future beneficial uses of groundwater in the baseline risk
assessment and the Record of Decision

Potential land and groundwater use that will be available at the site as a 2-49 to 2-53, 2-133 to 2-134
result of the Selected Remedy

Estimated capital, annual operation and maintenance (O&M), and total 2-133
present worth costs, discount rate, and the number of years over which the
remedy cost estimates are projected

Key factor(s) that led to selecting the remedy 2-78, 2-85 to 2-95, 2-99 to
2-100, 2-124 to 2-126
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PART 1: DECLARATION

1.7 Authorizing Signatures

The U.5. Environmental Protection Agency (EPA), as the Lead Agency for the MRSOU of
the Milltown Reservoir/Clark Fork River Superfund Site (MTD980717565), formally
authorizes this Record of Decision.

)7” At YA g logr— /R//YA L
Max H. Dodson Date ’
Assistant Regional Administrator

Lcosystems Protection and Remediation
EPA Region 8

The State of Montana Department of Environmental Quality (DEQ), as the Supporting
Agency for the MRSOU of the Milltown Reservoir/Clark Fork River Superfund Site
{MTD98G717563), formally concurs with this Record of Decision.

ey, fQW@c/( /4// o

]ap/é{‘nm bau gh L )1reg_tor ):1 te

State of Montana
Department of Environmental Qua]it_y
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1 Site Name, Location, and Brief Description

Site Name: Milltown Reservoir Sediments Operable Unit of the Milltown
Reservoir/Clark Fork River Superfund Site

CERCLIS Identification MTD980717565

Number:

Site Location: ~ Missoula County, Montana

Lead Agency: U.S. Environmental Protection Agency

Support Agency: State of Montana Department of Environmental Quality
Source of Cleanup Potentially Responsible Party Enforcement

Monies:

Site Type Reservoir sediments impacted by historic mining wastes

The U.S. Environmental Protection Agency (EPA), in consultation with the Montana
Department of Environmental Quality (DEQ), is authorizing the Selected Remedy described
in this Record of Decision to address a reservoir with impounded metals and arsenic-enriched
sediments mixed with mine wastes originating from more than 100 years of upstream
mining activity. The subject site is the Milltown Reservoir Sediments Operable Unit
(MRSOU). The Milltown Dam, and its associated powerhouse containing hydroelectric
generating facilities, was built in 1907. The reservoir, located at the confluence of the Clark
Fork and Blackfoot rivers, comprises approximately 540 acres with a topographical
boundary defined as the area behind the dam inundated by the maximum pool elevation of
3,265.5 feet (NAV 1988 datum) as originally calculated by Montana Power Company, now
NorthWestern Corporation. The approximate location of the Milltown Site is shown in
Exhibit 2-1, Milltowon Reservoir Sediments Operable Unit Map. The site also includes the plume
of groundwater contamination coming from the sediments and the temporary water supply.

EPA is the lead agency for the MRSOU, and DEQ is the supporting agency. Numerous other
entities, including the Trustees (State of Montana [State], the Confederated Salish and
Kootenai Tribes [CSKT] and the U.S. Department of the Interior [DOI]) other government
agencies, local governments, academic research groups, landowners and public interest
groups have participated in the Superfund process up to the present. The responsible
parties (RPs) are the Atlantic Richfield Company, a subsidiary of BP p.l.c,, and
NorthWestern Corporation, the facility owner. The site cleanup is expected to be funded by
the RPs.

Metals and arsenic enriched sediment transported and deposited in the reservoir by active
and historic fluvial processes of the Clark Fork River represent the source of groundwater
and surface water contamination associated with this OU. Geochemical conditions within
the reservoir have contributed to the formation of a plume of arsenic-contaminated
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EXHIBIT 2-1

Milltown Reservoir Sediments Operable Unit Map
Showing Approximate Boundaries

groundwater that has impacted the drinking water supply of the community of Milltown,
located adjacent to the reservoir. Concentrations of copper and other metals in the reservoir
sediments represent a potential and actual threat to resident aquatic life within the reservoir
and immediately downstream, particularly when sediments within the reservoir are
scoured as a result of the movement of ice or change in flow conditions induced by high
flows or reservoir drawdown. The dam impounding the sediments does not meet current
fish passage and safety (earthquake and flood) requirements. The catastrophic release of
contaminated sediments would cause significant environmental harm. Endangered Species
Act (ESA) and Federal Power Act requirements for dam operation would likely require

extensive dam improvements.

PAGE 2-2
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2 Site History and Enforcement Activities

During the 1860s, placer mining began in the Butte-Silver Bow Creek area (headwaters of
the Clark Fork River Basin). This was followed shortly by mining shallow underground
deposits for gold, silver, copper, and other metals. The mine wastes and mill tailings, which
contained various amounts of unrecovered metals and arsenic, were generally released to
the local creeks, which conveyed the mining and milling wastes downstream in minor
amounts. Mining and milling of deeper copper and silver ores in Butte and Anaconda began
during the late 1880s. With the introduction of electricity in the early 1900s, milling practices
improved and new mining practices significantly increased ore production and metals
recovery rates, and substantially increased annual mine and mill tailings volume. In the
Butte area, most mine and milling wastes were directly disposed into Silver Bow Creek well
into the 20th century. Most of these Butte
facilities originated with or came to be
controlled by the Anaconda Company.
These wastes subsequently mixed with
other stream sediments and were carried
down Silver Bow Creek and into the upper
Clark Fork River by annual high flows and
periodic floods. Ore processing wastes from
the Anaconda Company’s operations

30 miles to the west in Anaconda, Montana,
also entered Warm Springs Creek and
related tributaries in large quantities and
were transported to the upper Clark Fork
Milltown Dam Construction, 1906 River as well.

The fluvial transport rate, mixing with other sediments, and subsequent deposition of the
contaminated mixed waste and sediments into the downstream floodway of the upper
Clark Fork River varied depending on weather and hydrologic conditions. During
snowmelt runoff and major thunderstorms, more wastes were transported and
subsequently deposited downstream as a result of higher stream flows. In 1908, the largest
flood event on record for the upper Clark Fork drainage occurred as a result of rain on snow
and frozen ground. It is estimated that this major flood event remobilized large quantities of
metals and arsenic-contaminated sediments and mine-mill wastes from the upper Clark
Fork River channel and flood plain and transported large quantities to the recently
constructed Milltown Reservoir. Much of the arsenic and metals contaminated sediment
was deposited in the reservoir backwater area created by the dam.

Between 1918 and 1959, a series of settling ponds (known as Warm Springs Ponds) were
built near the end of Silver Bow Creek, just upstream of Warm Springs Creek, to better
control the contaminated sediments entering the upper Clark Fork River. As a result, the
amount of contaminated sediments from the Butte and Anaconda area reaching the
Milltown Dam and reservoir after 1918 was significantly less. However, substantial
quantities of waste continued to be washed downstream to the reservoir from previously
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PART 2, DECISION SUMMARY: SECTION 2—SITE HISTORY AND ENFORCEMENT ACTIVITIES

deposited areas downstream of Warm Springs Ponds, the Anaconda Area, and output from
the ponds.

Historically, backwater conditions created by impoundment of water in the reservoir caused
sediments carried by the Clark Fork and Blackfoot Rivers to settle. Diminishing flow
velocities as the river water enters the backwater areas results in the deposition of more
coarse grained, heavier sediments first, at the head of the reservoir. The finer portion of the
sediment is transported and settle closer to the dam (the mouth of the reservoir). Under
annual peak runoff and storm events where flow velocities through the reservoir increase
substantially, hydraulic conditions at the confluence of these rivers becomes more dynamic |
and sediments may actually be scoured from the reservoir. These different conditions create
a “dynamic equilibrium” relative to sediment storage within the reservoir and have
contributed to the highly variable metal and arsenic concentrations observed vertically and
horizontally throughout the sediments. Higher metals concentrations are typically
associated with the finer fraction of sediment (clay and silt portion). Older, deeper
sediments also tend to have higher levels of metals and arsenic than the more recently
deposited surficial sediments.

Today the Milltown Dam is operated as a “run-of-river” dam, meaning the outflow from the
dam equals the inflow into the reservoir from the Clark Fork and Blackfoot rivers. Aerial
photographs from 1940, 1964, and 1991 suggest that the Clark Fork River channels within
the reservoir, and the adjacent sediment
deposits, have been relatively stable with little
net deposition or erosion in recent times. The
reservoir is estimated to contain approximately
6.6 million cubic yards of sediments distributed
upstream over various backwater areas. The
area creating the contaminated groundwater
plume is Area 1 (Area 1; see Exhibit 2-2, Key
Sediment Accumulation Areas), which consists of
the most heavily contaminated sediments. It is
located between the Blackfoot and Clark Fork
channels adjacent to the community of

Milltown Dam Construction, 1906 Milltown.

Since 1982, numerous investigations and clean-up studies have been conducted on the
MRSOU. The Atlantic Richfield Company prepared major portions of the final MRSOU
Remedial Investigation and Feasibility Studies (RI/FS), and completed a Dry Removal
Sediment Scour Evaluation that modeled sediment scour from the reservoir under several
removal variations associated with the remedy. EPA, in consultation with DEQ, provided
oversight of the RI/FS activities conducted by the Atlantic Richfield Company. EPA
produced the Human Health Risk Assessment (July 1993), the original Ecological Risk
Assessment (July 1993), and the Ecological Risk Assessment Addendum (April 2000) (EPA 1993a,
1993b, and 2000). EPA also produced the MRSOU Original Proposed Plan (April 2003), and
Revised Proposed Plan (May 2004).
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EXHIBIT 2-2
Key Sediment Accumulation Areas
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PART 2, DECISION SUMMARY: SECTION 2—SITE HISTORY AND ENFORCEMENT ACTIVITIES

Key documents relevant to the MRSOU include the following:

Final Report: Arsenic Source and Water Supply Remedial Action Study, Milltown, Montana —
1984. Woessner and Moore, prepared for the Solid Waste Bureau, Montana Department
of Health and Environmental Sciences, Helena, Montana.

Bascline Ecological Risk Assessiment —1993a. Milltown Reservoir Operable Unit, Milltown
Reservoir Superfund Site. Prepared by Environmental Toxicology International for EPA
Region 8. Seattle, Washington. Ecological Risk Assessment Addendum — 2000. Prepared by
CH2M HILL for EPA.

Baseline Human Health Risk Assessment —1993b. Milltown Reservoir Operable Unit, Milltown
Reservoir Superfund Site. Prepared by Environmental Toxicology International for EPA
Region 8. Seattle, Washington.

Continuing Releases Risk Assessment Milltown Reservoir Operable Unit, Milltown Reservoir
Superfund Site — 1993c¢. Prepared by Environmental Toxicology International for EPA
Region 8. Seattle, Washington.

Milltown Reservoir Sediments Operable Unit —1995. Final Remedial Investigation Report.
Prepared by Titan Environmental Corporation for the Atlantic Richfield Company.
Bozeman, Montana.

Milltown Reservoir Sediments NPL Site: Milltown Reservoir Operable Unit — Feasibility Study
Report —1996. Prepared by Pioneer Technical Services, Inc. for the Atlantic Richfield
Company. Butte, Montana.

Milltown Reservoir Sediments Site Draft Focused Feasibility Study — 2000. Prepared by
EMC2, Bozeman, Montana, for the Atlantic Richfield Company.

Milltown Reservoir Sediments Site Combined Feasibility Study — 2002, Prepared by EMC2,
Bozeman, Montana.

Draft Conceptual Restoration Plan for Hie Clark Fork River and Blackfoot River near Milltown
Dam, as amended, prepared by Water Consulting Inc. and Dave Rosgen, February 2003,
amended June 2004 (DCRP).

Milltown Reservoir Sediments Site Proposed Plan —2003. Prepared by EPA.
Milltown Rescrvoir Sediments Revised Proposed Plan — 2004. Prepared by EPA

Milltown Reservoir Dry Removal Scour Evaluation - Final Technical Memorandum prepared
by Envirocon and EMC2 for the Atlantic Richfield Company - May, 2004

Milltown Rescrvoir Dry Removal Scour Evaluation — Addendum 1 - October 2004. Prepared
by Envirocon and EMC2 for the Atlantic Richfield Company.
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PART 2, DECISION SUMMARY: SECTION 2—SITE HISTORY AND ENFORCEMENT ACTIVITIES

2.1 Chronology of Key Historical Activities and Enforcement
Activities

Following is the chronology of key historical activities and enforcement activities, as shown
on Exhibit 2-3, Site History Timcline:

o 1864 to 1970s: Essentially uncontrolled releases of mining and milling wastes continued
in the Clark Fork River basin. Periodic flooding events cause sediments to be deposited
in Milltown Reservoir after 1907.

1907: Milltown Dam constructed to provide hydroelectric power.

1908: Largest flood on record for Clark Fork River, caused by a rain-on-snow event.
Mining and milling wastes washed downstream with sediments into the Milltown
Reservoir.

1929: Ownership of Milltown Dam transferred to Montana Power Company.

1977: Atlantic Richfield Company merges with the Anaconda Company.

¢ 1980s: Mining in Butte and Anaconda ceases and environmental investigations begin.

1981: Arsenic was found by local public health authorities in Milltown drinking
water wells. Levels exceeded Federal drinking water standard (then 0.05 mg/],
lowered in 2001 to 0.01 mg/1 arsenic).

1982: Three sites are proposed for addition to the National Priority List (NPL): the
Silver Bow Creek/Butte Area Site, the Anaconda Smelter Site, and the Milltown
Reservoir Site.

1983: Milltown Reservoir Site was added to the Superfund list as the first Montana
NPL Site; Atlantic Richfield Company suspends all mining activity in Butte after
shutting down the Anaconda smelter.

1984: Response Action installed a new drinking water system for Milltown. No
institutional controls (ICs) put in place.

1986: Rehabilitation and upgrades to spillway and dam. The work by NorthWestern
Corporation predecessor, the Montana Power Company, extended through 1990 and
resulted in 14,500 cubic yards of waste (reservoir sediments) and debris being
transported and encapsulated in the Upland Disposal Site. An earlier disposal site
was also constructed onsite by Montana Power Company.

1989: United States sues Atlantic Richfield Company for reimbursement of costs at
the three sites; litigation is ongoing, although stayed and partially settled.

¢ 1990s and 2000s: Remediation investigations and studies

1991: R1/FES order on consent issued to Atlantic Richfield Company.
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PART 2, DECISION SUMMARY: SECTION 2—SITE HISTORY AND ENFORCEMENT ACTIVITIES

~ 1993: Milltown Remedial Investigation, Baseline Human Health, Ecological, and
Continued Releases Risk Assessments completed. Groundwater contamination
recognized as the principal problem to be remedied.

— 1995 Final Remedial Investigation Report completed by Titan Environmental
Corporation on behalf of the Atlantic Richfield Company.

— 1996: Draft Feasibility Study (regarding groundwater) released by Atlantic Richfield
Company. That same year, unforeseen climatic conditions cause an ice scour event,
which sends high levels of metals contamination down river. EPA expanded the
scope of the Feasibility Study and conducted further risk assessments.

— 1998/1999: Bull trout listed under the ESA.

— 2000: Milltown Reservoir Baseline Ecological Risk Assessment Addendum released for
public review. The Federal Energy Regulatory Commission (FERC) re-classifies dam
as “High Hazard Potential,” and initiates dam safety review.

— 2001: Focused Feasibility Study released by Atlantic Richfield Company and approved
by EPA that examines alternatives for addressing surface water quality. The
Combined Feasibility Study is prepared later in the year and submitted to and
approved by EPA. This report combines key alternatives from the original 1996
Feasibility Study with those of the Focuscd Feasibility Study. NorthWestern
Corporation purchases Montana Power assets including Milltown Dam and
Reservoir.

— 2002: Combined Feasibility Study released to the public. Remedy recommendation
submitted to National Remedy Review Board and the National Sediment Review

Panel.

— 2003, February: Draft Conceptual Restoration Plan (DCRP) for the Clark Fork River
and Blackfoot River near Milltown Dam, prepared by Water Consulting Inc. and
Dave Rosgen, is released by the State of Montana, in consultation with other
Trustees.

— 2003, April: Proposed Plan for the MRSOU is released to the public for comment.
General elements included the following: isolate and remove the most heavily
contaminated sediments (2.6 million cy), dredge 85 percent of the sediments and
transport to a new local waste disposal repository by slurry pipeline, remove the
Milltown Dam and radial gate, design/build a new flood plain and channel for the
Clark Fork River, stabilize and re-vegetate the new flood plain and channel, continue
the water replacement program, monitor the arsenic groundwater plume, and
perform long-term maintenance on the sediment repositories.

— 2004, Spring: Milltown Reservoir Dry Removal Scour Evaluation — Final Technical
Memorandum. Provides predictions on the amount of sediment that will be scoured
and transported downstream for various cleanup options.

— 2004, Spring: Revised Proposed Plan for the MRSOU is re-released to the public for
comment. The Revised Plan reflects responses to the initial public comments by
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proposing a total bypass channel, mechanical removal of sediments, disposal of
sediments at Opportunity Ponds, and early removal of the Milltown and Stimson
Dams.

— 2004, June: DCRP is amended by the State of Montana and made final after response
to comments.

— 2004, August and October, The Milltown biological assessments for bull trout, bald
eagle, and other protected species are released by EPA to U.S. Fish and Wildlife
Service (USFWS) as required by ESA.

— 2004, December: EPA releases this Record of Decision. USFWS releases its Biological
Opinion for the Milltown Project (USFWS 2004).

B0OI041700003.00C
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3 EPA, State, and Community Participation in
the RI/FS Process

There is a rich history of stakeholder involvement at the MRSOU. Area residents first
became involved in 1981 when the Missoula City-County Health Department found levels
of arsenic above the Federal drinking water standard (50 ppb at the time) in drinking water
wells. Now, more than 20 years later, local interest has never been higher.

Early community activities were led by the Missoula City-County Health Department and
the Montana Department of Health and Environmental Science (MDHES, now DEQ). In
1989, the Milltown EPA Superfund Site (MESS) group was formed by concerned citizens
who felt the State and EPA were unresponsive to community concerns about contaminated
sediments being excavated by the Montana Power Company. MESS’s membership was
diverse and included residents of Milltown, Bonner, Bonner Junction, and Missoula, as well
as representatives from local civic and environmental groups. Several MESS members
formed the Milltown Technical Advisory Committee (MTAC). In 1991, MTAC applied for
and received a Technical Assistance Grant (TAG), the first awarded in Montana. MTAC
used TAG funds to hire technical advisors to review and comment on EPA’s Site-related
documents and to share this information with other community members. Other groups
initially active at the MRSOU were the Clark Fork —Pend Oreille Coalition, the League of
Women Voters, and the Montana Public Interest Research Group.

Over the years, EPA has worked closely with the local community members and organized
groups as well as the TAG group. For example, through a broad-based group called the
Milltown Endangerment Assessment Committee (MEAC), members of the public were
actively involved in developing the Human Healtlh and Ecological Risk Assessments (EPA
1993a, 1993b, and 1993c). Similarly, the public was informed and involved during the
development of the Continued Releases Risk Assessment (1994). The TAG group (which
changed its name from MTAC to the Clark Fork River Technical Assistance Committee
[CFRTAC] in 1997) and other stakeholders (Clark Fork Coalition, Trout Unlimited, Bonner
Development Group, Bonner-Milltown Community Forum, members of the public, the State
of Montana, CSKT, City and County of Missoula, Mountain Water, U.S. Army Corps of
Engineers [USACE], and the USFWS) regularly attended and participated in meetings of the
Feasibility Study Development Group. These stakeholders reviewed and provided input
into the Ecological Risk Assessment Addendum (EPA 2000) and the Focused Feasibility Study
(Atlantic Richfield Company 2000b). Stakeholders were also involved in the development of
the Combined Feasibility Study (Atlantic Richfield Company 2001c). In 2001 and 2002, EPA
held public meetings and open houses, posted flyers, issued fact sheets and postcards, held
numerous meetings (with property owners, community groups and local elected officials),
made presentations and TV appearances, issued press releases and public service
announcements, participated in media interviews, and posted comprehensive information
on EPA’s Milltown web page (http://www.epa.gov/region08/superfund/sites/ mt/
milltowncfr/home.html) about the various cleanup alternatives for the Site. In April 2003,
EPA released the Original Proposed Plan for the site. During the public comment period
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(April 15 through June 20, 2003), EPA received 4,029 comments. Of these, approximately

88 percent (3,578 out of 4,029) supported the Original Proposed Plan as written or with minor
modifications. In response to significant community comments and a new sediment
removal proposal from the Atlantic Richfield Company, EPA revised the Original Proposed
Plan. Among the many important changes in the Revised Proposed Plan was a new disposal
location for excavated sediments (Opportunity Ponds) and coordination with restoration
Trustees, who would provide a more natural channel design for the Clark Fork River post-
remediation. These changes were made in direct response to public comments on the
Original Proposed Plan.

The Revised Proposed Plan was released for public comment (May 19 through June 21, 2004).
EPA received 805 comments on the Revised Proposed Plan, with approximately 98 percent
(785 out of 805) supporting the proposal as written or with minor changes. In addition to the
two formal comment periods in 2003 and 2004, EPA conducted various outreach activities
associated with the release of the two proposed cleanup plans. Specifically, EPA held public
meetings and open houses, posted flyers, issued fact sheets and postcards, held numerous
meetings, made presentations to various groups, issued press releases and public service
announcements, participated in media interviews, and updated information about the
cleanup proposals on the Milltown Reservoir web site.

At the public meetings, EPA and DEQ representatives presented information, answered
questions, and accepted public comments for the record. EPA’s response to all significant
comments received during the public comment period (oral, written, and e-mail) on the
Original and Revised Proposed Plans are included in the Responsiveness Sumimary, which is
Part 3 of this Record of Decision.

Since 1991, EPA has awarded a total of $500,000 in TAG funds to the CFRTAC. CFRTAC
continues to be heavily involved in Site cleanup discussions and decisions and effectively
communicates technical information to its membership and the general public.

In July 2002, EPA awarded $40,000 in Superfund Redevelopment assistance for use at the
MRSOU. With this funding as a catalyst, a community-based Redevelopment Steering
Committee formed, and developed an application process for stakeholders interested in
serving on the Redevelopment Working Group. In July 2003, the Missoula County
Commissioners appointed some 20 people, representing a broad range of interests
(business, parks and recreation, environmental issues, fisheries, public health, historic
preservation, etc.) to serve on the Redevelopment Working Group. Technical support to this
group is provided by staff from Missoula County, EPA, DEQ, Montana Fish, Wildlife and
Parks (FWP), Montana Natural Resource Damages Program (NRDP), DOI/National Park
Service’s Rivers and Trails Program, and the CSKT. The Redevelopment Working Group
has been meeting regularly for the past year, examining opportunities for redevelopment.
The group hopes to build upon past community development goals and area residents’
visions for the future. The group is drafting plans to capitalize on redevelopment
opportunities brought about by MRSOU remediation and restoration. The Redevelopment
Working Group distributed its first newsletter in fall 2004, and plans to hold public
meetings on possible redevelopment and land use ideas in early 2005.
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4 Scope and Role of OU or Response Action

The Clark Fork Basin Superfund complex is made up of four contiguous sites broken into
operable units (OUs) for easier management, as shown on Exhibit 2-4, Regional Location Map:

e Silver Bow Creek/Butte Area Site —1982
— Butte Priority Soils OU
— Lower Area One/Emergency Response Action OU
— Mine Flooding/Berkeley Pit OU
— Westside Soils OU
— Butte Active Mine Area OU ‘
— Rocker OU ?
— Streamside Tailings OU
— Warm Springs Ponds OUs ™. .- \ Ij t
(Active and Inactive) ‘
— Numerous Removal OUs

e Montana Pole Site —1987

e Anaconda Smelter Site — 1982
— Smelter Demolition
Removal OU
— Mill Creek Temporary
Relocation Removal OU
— Mill Creek Final Relocation

- POWELL |
Dnﬂmmn-d '
“‘> €

Remedial OU

— Anaconda Yards Removal \
o

OUs o - CREEKIBUTTE

—  Arbiter and Beryllium S SMELTER e
NPL SITE s b=

Wastes Removal OUs P—— ‘ s iuve r[sow ¢ ‘
—  Old Works Removal OU Regional Location Map - _ |
— Old Works/East Anaconda N g

Development OU
—  Flue Dust OU

— Anaconda Community Soils OU |
— Anaconda Warm Springs Creek Removal OU |
— Anaconda Regional Water, Waste, and Soils OU

e Milltown Reservoir/Clark Fork River Site —1982
— Milltown Water Supply OU
- MRSOU
— Clark Fork River OU
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PART 2, DECISION SUMMARY: SECTION 4—SCOPE AND ROLE OF OU OR RESPONSE ACTION

The combined sites include more than 140 miles from the headwaters of Silver Bow Creek
north of Butte to the Milltown Dam near Missoula.

The MRSOU is one of three OUs within the Milltown Reservoir/Clark Fork River
Superfund Site. The other OUs are the Milltown Water Supply and Clark Fork River.
Although contiguous, the two main OUs within the site have been divided such that actions
in one site or OU are not dependent on activities in other areas. The MRSOU Selected
Remedy is meant to comprehensively address the human health and environmental risks
and other response action issues identified for this area. It does not address natural resource
damage claims related to the establishment of baseline conditions at the MRSOU — these
were previously, and will be, addressed by the State, Federal, and Tribal natural resource
damage Trustees. This Record of Decision describes the interaction between the remedy and
restoration decisions, and the coordinated implementation of the two plans.

Butte - Berkeleit ‘ - Tailings deposits along the Upper Clark Fork River
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5 Site Characteristics

5.1 Conceptual Model

The primary source of contaminants of concern in the Milltown Reservoir is the
accumulated sediments from the upper Clark Fork River and headwater tributaries. The
sediments consist of a mixture of clay, silt, sands, organic material, and residual historic
mine tailings and wastes transported to, and deposited in, the reservoir over approximately
100 years. Secondary sources include contaminated surface water that exposed aquatic flora
and fauna to arsenic and metals. Other secondary sources include surface water and
suspended sediment transported from the Clark Fork River OU upstream.

The primary pathways by which contaminants move within and between media include
sediments, groundwater, and surface water transmissions. Fate and transport of contaminants
by these media are listed below and shown in Exhibit 2-5, Conceptual Model: Cross-Section of
Hydrogeological System and Geochemical Process in Milltown Reservoir.

e Reservoir Sediments

- Geochemical conditions induced by fluctuation of the reservoir pool level releases
arsenic into the sediment pore water; reservoir head pressure and local groundwater
flow patterns become the transporting mechanism.

— Ice scour, high flows, and operational drawdowns liberate, and allow re-suspension
by river water of contaminated sediment from the reservoir facilitating the transport of
total and dissolved arsenic and metals downstream; aquatic flora and fauna exposed.

- Contaminants are ingested by aquatic invertebrates or accumulated by plants and
enter the food chain.

- Sediment material coated with metal oxides, sulfides, and hydroxides — potential
dissolution into the river water.

- Dam failure would cause release of large quantities of contaminated sediments
downstream.

¢ Groundwater

- Sediment pore water and groundwater interaction.
- Groundwater flow into the local aquifers.
- Groundwater and surface water interaction.

e Surface Water

— Surface water and sediment interaction.

- High seasonal flows in the Clark Fork and Blackfoot Rivers erode reservoir sediment
and re-suspend it for transport downstream.
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- Reservoir drawdown also creates conditions that promote erosion of the in-place
sediments and their subsequent transport downstream.

e Biological resources

— Aquatic organisms and plants exposed through consumption of or exposure to
contaminated sediments or ingestion or absorption of water. Periods of high flow
induced by seasonal snow melt or storms represent mechanisms for downstream
transport of contaminants.

— Dermal contact with sediment by persons recreating at the reservoir or using
sediment as an amendment for gardens, is a potential exposure mechanism.

e Airborne Transmissions

— Dust entrainment by wind during drought conditions or extended reservoir
drawdown; potential inhalation and ingestion of dust by residents.

The factors influencing the conceptual site model are discussed in more detail throughout
this section. Primary exposure pathways for potential human health risk and ecological risk
are presented in Exhibit 2-6, Conceptual Model of Exposure Pathways.

5.2 Site Overview

5.2.1 Site Size, Geography, and Topography

The MRSOU is located at the confluence of the Clark Fork and Blackfoot Rivers in Missoula
County, Montana, as shown on Exhibit 2-7, Photomap of Milltown Reservoir Site: Reservoir at
Low Pool. The reservoir was formed by the construction of Milltown Dam in 1907, and is
located approximately 7 miles upstream of Missoula, Montana. The Milltown Dam is owned
and operated as a hydroelectric generating facility by NorthWestern Corporation and is
licensed and regulated by FERC.
The current license is valid through
December 31, 2006. The
community of Milltown is located
1/2 mile east of the dam and
powerhouse. The smaller
community of Bonner borders
Milltown to the northeast. The
Stimson timber mill complex is just
east of Milltown, adjacent to the
Blackfoot River. The general
residential area has a population of
approximately 2,000 (Atlantic
Richfield Company 1995). The site
is bounded to the east and north by
a major railroad, interstate
highway with interchange, and
local access roads.

'f..

Tailwaters of Milltown Dam
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PART 2, DECISION SUMMARY: SECTION 5—SITE CHARACTERISTICS

The reservoir boundary is defined as the area inundated by the maximum pool elevation of
3263.5 feet above mean sea level (amsl), which is an area of about 540 acres. For Feasibility
Study purposes, the reservoir was divided into two subsections: the upper reservoir and
lower reservoir, with the dividing line at Duck Bridge (see Exhibit 2-7). The boundary
extends approximately 2 miles up the Clark Fork Valley. The actual Superfund OU
boundaries are larger and include both the reservoir sediment area, and the groundwater
plume area, as shown on Exhibit 2-1, Milltown Reservoir Sediments Operable Unit Map. The
OU also includes the temporary water supply facilities.

5.2.2 Surface and Subsurface Features

Milltown is located in an alluvial valley in the northern Rocky Mountain region of Montana.
Valley width ranges from 0.75 to 1.5 miles upstream from the dam. Local relief varies from a
low of approximately 3250 feet above mean sea level in the valley to 6813 feet at Bonner
Mountain.

This wide valley is underlain by Quaternary alluvial deposits and Precambrian
meta-sediments. Valley alluvium consists of both laterally and vertically interbedded sand,
gravel, and boulders with some clay lenses. This complex configuration of sediment
deposits results from an apparent variation in the location of the Clark Fork channel over
geologic time. This material is exposed on both sides of the Clark Fork River and underlies
recent reservoir sediments near the Milltown Dam. Well drillers’ geologic logs indicate that
the alluvial deposits generally thicken north of the reservoir and reach a depth of 155 feet
within the southern boundaries of the Stimson Mill.

Precambrian meta-sediments of the Belt Series underlie the valley alluvium. Argillite,
quartzite, and limestone outcrop on Mount Sentinel, Bonner Mountain, and Sheep
Mountain near Milltown. Several diabase sills and dikes intrude the metamorphosed
sediments along the argillite-quartzite contact near the dam and on the slopes of Sheep
Mountain.

5.3 Surface Water Hydrology

The Milltown Reservoir is considered a “run of the river” reservoir, meaning the flow rate of
water leaving the reservoir to the lower Clark Fork River is equal to the flow rates of the
Clark Fork and Blackfoot rivers entering the reservoir. Thus, actual water storage capacity of
the reservoir is limited because of the accumulation of sediments behind the dam. The
contribution of annual stream flow by the Blackfoot and Clark Fork rivers into the Milltown
Reservoir was estimated from historic USGS stream flow records. Discharge records for the
Blackfoot River near Bonner and the Clark Fork River above Missoula indicate the Blackfoot
River contributes approximately 54 percent of the annual surface water discharge into the
Milltown Reservoir, in spite of having a smaller drainage area.

BOI041700003.D00C
PAGE 2-20 MRSOU RECORD OF DECISION




PART 2, DECISION SUMMARY: SECTION 5—SITE CHARACTERISTICS

B0I041700003.D0C
MRSOU RECORD OF DECISION

Milltown Reservoir Sediments
Site Operable Unit Approximate
Location (Includes Sediments
and Groundwater Plume Areas)

Milltown Reservoir Sediments

0.01 mg/L Groundwater
Arsenic Plume

Clark Fork River Operable Unit

EXHIBIT 2-7
Photomap of Milltown Reservoir Site:
Reservoir at Low Pool
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A 53-year average discharge for the Blackfoot River at the Bonner U.S. Geological Survey
(USGS) Gauging Station is 1,619 cfs. Over the period of record, the maximum discharge in
June 1964 was 19,200 cfs; the minimum in January 1950 was 200 cfs. The average annual
spring flood at Bonner is 9,613 cfs; however, the 1997 spring flood event peaked at

16,200 cfs, as shown on Exhibit 2-8, Surface Water Quality During Spring 1997 Flood Event for
Clark Fork and Blackfoot Rivers. (Longer-term surface water quality is discussed in greater
detail in Section 5.5.2, Surface Water Transport of Contaminants.)

The average discharge for the Clark Fork River flow, measured 2.8 miles downstream of
Milltown Dam at the USGS gaging station at East Missoula, is 2,973 cfs. Over the period of
record from 1929 through 1997, the maximum discharge was 32,300 cfs measured in

June 1975. Flows during the June 1997 runoff peaked at 26,300 cfs. Minimum flow was

340 cfs (Sept. 27, 1937). The 1908 flood (with an estimated peak of 48,000 cfs) lasted from
May 25 to June 5, and resulted in the fluvial transport of large volumes of metals-enriched
mine and mill wastes, soils, and sediments down the Clark Fork River. Much of this load
was deposited behind the new Milltown Dam, which was completed the previous year,
1907, and set the stage for the conditions observed today. A Federal Emergency
Management Agency (FEMA) study estimating the magnitude of potential flood events for
the Clark Fork and Blackfoot rivers indicated the 1908 event had a reoccurrence period of
slightly greater than 100 years (Atlantic Richfield Company 2001c).

In 1984, the USGS installed a gauging station on the Turah Bridge 3 miles upstream of the
Milltown Reservoir on the Clark Fork River. The period of record of this location is less than
the other gauging stations (20 years). Discharge records indicate that average flows for the
Clark Fork River at this station are 1,223 cfs. The minimum flow was 219 cfs (Aug. 20, 1992)
and the peak discharge for this period was 12,400 cfs, which occurred in February 1996.
During the 1997 spring flood, flows at this station peaked at 9,870 cfs. This is the most recent
flood recorded at this location. Water quality data and discharge for this flood event are
presented on Exhibit 2-8, Surface Water Quality During Spring 1997 Flood Event for Clark Fork
and Blackfoot Rivers.

An episodic event occurred in February 1996. An extended period of cold weather with
temperatures of 30 to 40 degrees below zero created thick ice on the Clark Fork and
Blackfoot Rivers near and upstream of Milltown. This was followed by a period of rapid
warming with rainfall that melted the lower-elevation snowpack. This increased flows in
the rivers and began breaking up the ice. As the newly released ice floated, numerous ice
jams formed in both rivers. A large ice jam near Bonner caused the water to back up to

16 feet above flood level; as the ice began to move downstream it damaged bridges and
other nearby structures. To protect Milltown Dam from ice damage, the operator removed
the spillway stanchions and spill panels and opened the radial gate to pass the ice through
the reservoir. These actions rapidly lowered the reservoir water level by about 8 feet, which
placed the existing, thick reservoir ice cover directly on much of the previously submerged
reservoir sediments. As the now-broken-up ice pack moved through the reservoir, pushed
by increased upstream flows, the ice mechanically scoured large quantities of metals
contaminated sediments. These sediments entered the reservoir water column, dramatically
increasing its turbidity, and subsequently entered the lower Clark Fork River. During this
event, mean daily flow measured downstream at the USGS gauge at East Missoula on
February 9 reached 12,400 cfs, compared to normal seasonal flows of 1,800 to 2,000 cfs.
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EXHIBIT 2-8
Surface Water Quality During Spring 1997 Flood Event for Clark Fork and Blackfoot Rivers
Range Average  DEQ’ (WQB) Standard pws* FAWQC®
Clark Fork River at Turah
5/7/97 to 6/22/97: 18 sampling events
Discharge (cfs) 3,840 - 9,870 7,934 N/A N/A N/A
Total Recoverable (ppb)’
Arsenic 12-23 18 18 N/A N/A
Cadmium <1 <1 2/0.3 N/A N/A
Copper 37 -110 74 13/9 N/A N/A
Lead 6-21 13 15 N/A N/A
Zinc 60 — 210 131 119 N/A N/A
Total Dissolved (ppb)
Arsenic 6—-13 8 N/A 10 340/150
Cadmium <0.10-0.13 <0.10 N/A 5 2/0.25
Copper 53-20 12 N/A 1,300 13/9
Lead <0.50 - 0.76 <0.50 N/A 15 82/3.2
Zinc 42-99 7 N/A 2,000 120/110
Total Suspended Solids (ppm) 64- 442 236 N/A N/A N/A
Blackfoot River at Bonner
5/19/97 to 6/5/97: 3 sampling events
Discharge (cfs) 5,130 — 13,400 10,110 N/A N/A N/A
Tota!l Recoverable (ppb) '
Arsenic <1-3 3 18 N/A N/A
Cadmium <1 <1 2/0.3 N/A N/A
Copper 3-34 15 13/9 N/A N/A
Lead <1-3 3 15 N/A N/A
Zinc <10 <10 119 N/A N/A
Total Dissolved (ppb)
Arsenic 1 1 N/A 10 340/150
Cadmium <0.10 <0.10 N/A 5 2/0.25
Copper 1-22 1.7 N/A 1,300 18/12
Lead <0.50 <0.50 N/A 15 82/3.2
Zinc <3.0-3 <3.0 N/A 2,000 120/110
Total Suspended Solids (ppm) 23-212 131 N/A N/A N/A

Clark Fork River Above Missoula (East Missoula)

5/13/97 to 6/22/97: 17 sampling events

Discharge (cfs) 9,940 - 26,300 18,919 N/A N/A N/A
Total Recoverable (ppb) '
Arsenic 614 9 18 N/A N/A
Cadmium <1 <1 2/0.3 N/A N/A
Copper 22 - 63 39 13/9 N/A N/A
Lead 3-14 8 15 N/A N/A
Zinc 30-130 73 119 N/A N/A
Total Dissolved (ppb)
Arsenic 3-7 4 N/A 10 340/150
Cadmium <0.10-0.12 0 N/A 5 2/0.25
Copper 44-78 6 N/A 1,300 13/9
Lead <0.50 <0.50 N/A 15 82/3.2
Zinc <3.0-83 6 N/A 2,000 120/110
Total Suspended Solids (ppm) 37-518 212 N/A N/A N/A

Notes:

' values for arsenic are total concentration, values for cadmium, copper, lead and zinc are total recoverable concentration.
Assumes 100 mg/! hardness.

cfs—cubic feet per second; ppb—parts per billion; N/A—Standard not applicable; #/# gives acute/chronic levels

Daily discharge values are calculated by multiplying instantaneous concentration by corresponding stream flow rate then

converting to appropriate units. Data from USGS.
Federal Ambient Water Quality Criteria, dissolved, Gold Book, Update 2002; first number is acute standard/second
number is chronic standard.

*  Federal Drinking Water Standard for Human Health, dissolved.
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Water quality samples taken downstream over the course of this event indicated much
larger concentrations of total and dissolved copper and other metals compared to any
previously taken samples, as shown in Exhibit 2-9, Surface Water Quality During February
1996 Ice Scour Event for Clark Fork River and Milltown Reservoir. Based on these sample results,
EPA directed Atlantic Richfield Company to undertake an additional Focused Feasibility
Study for the Milltown site. This study was completed in June 2001.

5.4 Remedial Investigation Strategy

The MRSOU is a large, complex site. Data gathering concerning sources of contamination,
pathways of migration, and impacts on receptors needed for the Remedial Investigation were
triggered in the early 1980s with the discovery of arsenic in potable water supplied by
several wells to Milltown residents and businesses. Preliminary investigations linked the
source of the arsenic to the reservoir sediments, resulting in the installation of a replacement
water supply. The complex interaction between the sediments, fluctuating reservoir pool
elevations, and local groundwater flow patterns was the focus of numerous field
investigations and water quality modeling through 1995. As part of the review process for
data, EPA, in concert with DEQ and the Atlantic Richfield Company, established specific
Data Quality Objectives (DQOs) for reviewing studies and qualifying existing data sets for
incorporation into the overall understanding of site conditions, and ultimately formation of
a conceptual model. Under EPA and DEQ direction (with the concurrence of other
agencies), Atlantic Richfield Company and their consultants formulated work plans and
sampling and analysis plans for subsequent investigations to fill data gaps and complete the
characterization of environmental conditions. Pertinent studies and projects for all
disciplines are cited in detail in the RI/FS documents.

5.5 Affected Media and Contaminant Types

As described in Section 5.1, Conceptual Model, the contaminants are found in media affected
by mine wastes. The key media affected by contaminants in the MRSOU include the
following:

¢ Reservoir sediments: The primary source of contaminants is the residual mine waste
material mixed with sediment and impounded behind the Milltown Dam. As shown in
the conceptual model (Exhibit 2-5), the primary pathway from the contaminated
sediments to human receptors is through groundwater. Exposure may occur through
dermal contact or ingestion. The primary mechanism for arsenic mobilization to pore
water is the occurrence of arsenic associated with minerals that are unstable.
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EXHIBIT 2-9
Surface Water Quality During February 1996 Ice Scour Event for Clark Fork River and Milltown Reservoir
Total (ppb) Dissolved (ppb)
Discharge | Arsenic Cadmium Copper Zinc Arsenic Cadmium Copper Zinc TSS
Sampler Location Date  Time (cfs) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) | (ppm)

USGS CFR below 2/9/96 9:30 9,080 69 5 400 1,100 9 <1 11 15 824
Milltown Dam

Missoula Co. CFR below 2/9/96  10:30 N/A 54 4 440 1,000 11 <1 <10 30 N/A
Milltown Dam

Missoula Co. CFR below 2/10/96 15:25 N/A 73 6 680 1,220 11 1 30 30 N/A
Milltown Dam

Missoula Co. CFR below 2/10/96  N/A N/A 69 5 630 1,140 11 2 30 40 N/A
Milltown Dam

Missoula Co. CFR below 2/10/96  N/A N/A 97 7 770 1,310 12 1 20 30 N/A
Milltown Dam

Missoula Co.  Milltown 2/10/96 16:35 N/A 19 2 310 480 5 2 20 20 N/A
Reservoir

USGS CFR at Turah 2/11/96  11.00 4340 23 <1 180 110 13 <0.1 11 22 100
Bridge

DEQ! Water Quality Act Std. (WQB-7) 18 2/0.3 13/9 119 N/A N/A N/A N/A

FDWS 10 5 1,300 2,100

FAWQC 340/150 2/0.25 14/9.3  120/120

Notes:

1. Assumes 100 mg/l hardness.

Data from: USGS and Missoula City-County Health Department
CFR-Clark Fork River
cfs—cubic feet per second
ppb-parts per billion
ppm—parts per million
N/A—Not Available

TSS-Total Suspended Sediment

<—Indicates “non-detect” to the level indicated.

FDWS-Federal Drinking Water Standards

FAWQC-Federal Ambient Water Quality Standards (Gold Book 2002)
#/#—gives acute/chronic levels
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Oxidation/reduction of contaminated sediment is the key contaminant dissolution
mechanism, producing dissolved arsenic that can migrate from pore water and
contaminate surtace water and groundwater. Reservoir sediments can also be the source
of dissolved and total metals, including copper. Sediment scour by high flows or ice can
result in sediment entrainment in the water column and subsequent transport
downstream. Aquatic flora and fauna can uptake contaminants directly from the
sediment or through the water column.

e Groundwater: Movement of arsenic contaminated groundwater into the local aquifer
underlying the reservoir and adjacent valley has created a groundwater plume. Local
wells in Milltown intercepted the plume resulting in an exposure risk through ingestion.
Groundwater flow to surface water can also occur.

o Surface water: River water (surface water), as well as contaminated soils in the river,
transports both dissolved and sediment-bound metals and arsenic. Inflow of
contaminated groundwater can also increase levels of contamination in the surface
water.

e Biological resources: Metals can be delivered to aquatic and terrestrial organisms from
any of the contaminated media listed above. Organisms, including benthic
macroinvertebrates, receive the contaminants through direct consumption of
contaminated sediment or through absorption in water. These organisms are in turn part
of the food chain — for example, macroinvertebrates are eaten by fish and, if
contaminated, have been shown to potentially reduce growth of trout (Stratus 2002).
Contaminant uptake in plants is a well-documented occurrence and could potentially be
the source of problems for streambanks as demonstrated upstream in the Deer Lodge
Valley. Spring runoff, floods, and ice scour events generate sediment that is detrimental
to benthic macroinvertebrate populations, fish spawning success, other fish, and aquatic
mechanisms.

e Air resources: Because of sustained moisture content, and various levels of existing
vegetation located on the reservoir sediment delta, fugitive dust emanating from these
areas during periods of drought or sustained drawdown is not significant and any
resulting adverse air impacts are considered to be highly unlikely. Therefore, this air
pathway is not of further concern except during remedial action construction.

The remedial actions defined in the Selected Remedy, when implemented, will have
beneficial mitigative and corrective effects on the affected media.

5.5.1 Reservoir Sediment—Geomorphology and Characterization

Following construction of the Milltown Dam in 1907, metals enriched sediments transported
by the Blackfoot and Clark Fork rivers began to deposit in the newly created reservoir.
Investigation of the reservoir sediments has included monitoring wells with well-water
sampling and chemical analysis, core sampling and chemical analysis, a cone penetrometer
survey, cross sectional surveys, sediment pore water sampling and analysis, sequential
extraction and mineralogical analyses, and aerial photo interpretation. Many additional
monitoring wells were also installed and sampled in areas outside the reservoir sediments
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in strategic locations to better define the plume and local hydrogeology. Results of these
many investigations are summarized as follows:

e Contaminant concentrations within the reservoir sediments are highly variable with
location and depth and are inversely proportional to particle size. Average copper
concentrations ranged from 83 mg/kg in sand sized sediment to over 5,000 mg/ kg in
silt/clay sized sediment (Atlantic Richfield Company 1995). As shown on Exhibit 2-10,
Source Characterization for Sediment Accumulation Areas 1-5, MRSOU, average sediment
copper and arsenic concentrations are highest in Area 1 and lowest in Area 3. Dissolved
concentrations of arsenic in pore water are highest in Area 1 but are also elevated in
Area 3 with lesser concentrations in Areas 4, 5, and 2, respectively.

e Historical maps, aerial photo interpretation, and sediment stratigraphy indicate that
the historic Clark Fork River channel passed through Area 1 (a portion of the
backwater area discussed earlier in this section) and was mostly filled in 1908 with
upstream sediments containing historic mining and milling wastes. These historic
wastes contained greater concentrations of metals and arsenic than what was generated
in later years. As the historic channel filled, it forced the active channel to move over
time to the south and west. This hypothesis is supported by the fact that the greater
volume of sediments containing the highest contaminant concentrations and greater
sediment thicknesses are found in Area 1, and by the fact that the aerial photographs
indicate that the reservoir sediments, particularly in Area 1, have been fairly stable in
planform during the last 50 years.

e The total volume of contaminated reservoir sediments for all five areas was earlier
estimated at 6.6 million in-place cubic yards (Atlantic Richfield Company 1995). The
greatest volume of finer grained sediments with the highest levels of contamination is
contained in Area 1.

¢ Comparison of cross-section surveys indicate that both of the river channels within
the lower reservoir have changed little during the last 20 years. Small variations in
channel depths during this period indicate that in years with lower average flows, some
deposition of in-stream sediment occurs. In years where higher average flows occur,
some scour occurs in the river channels. This demonstrates, along with extensive water
quality data, that the reservoir is, and has been for the last 20 years, essentially in
“dynamic equilibrium” with regard to sediment deposition and scour.

o Sediment has filled the reservoir to capacity and USGS concludes (Lambing 1998) that
the reservoir is in a long-term dynamic equilibrium with the incoming sediment load.
The average annual suspended sediment load reaching Milltown Reservoir for the
period 1991 through 1997 was 142,000 tons/ year, with an average of 148,000 tons/ year
leaving the reservoir. However, during the low flow years of 1991 through 1995, the
reservoir actually accumulated an average of 13,000 tons/ year of suspended sediments
(about 65,000 tons total). In 1996 and 1997 (two high flow years), a total of about
107,000 tons were scoured from the reservoir. In the low flow years since 1997 (1998
through 2001), the reservoir has again accumulated sediments.
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5.5.2 Surface Water Transport of Contaminants

Water quality data from the Clark Fork and Blackfoot rivers near the Milltown Reservoir have been
collected for many years by USGS, DEQ, NorthWestern Corporation, Atlantic Richfield Company,
FWP, and others. The USGS data set is the most comprehensive, includes total and dissolved metals
concentrations, and was collected at numerous times per year. The water quality summary statistics for
locations upstream and downstream of the reservoir are found in Exhibit 2-11, Summary Statistics for
USGS Surface Water Quality Data from Sampling Stations Near Milltown Reservoir, and indicates that water
quality, in general, has been acceptable, with the exception of copper and arsenic exceedances of
standards. Suspended sediment sampling has also been conducted frequently. The USGS found that
total suspended solids (TSS) can be highly correlated to total recoverable concentrations of copper in
the surface water.

In addition, during the Remedial Investigation (Atlantic Richfield Company 1995), a HEC-6 computer
model was run to predict sediment deposition, scour, and transport through Milltown Reservoir for the
following scenarios: long-term deposition and various high flow events (up to a 100-year return
interval). The results indicated that during low flow vears, net sediment deposition occurs in the
reservoir. For average flow years, sediment still tends to be deposited, but during high flow years and
flood events sediment is consistently scoured from the reservoir. Actual USGS data and observations
agree with these modeling results.

Conceptual models for likely events that may cause surface water quality impacts downstream were
developed from previously described data/observations and are as follows.

5.5.2.1 Development of Conceptual Models of Events that May Cause Downstream Surface Water Quality
Impacts

Surface water quality downstream of Milltown Reservoir can be affected by influent contaminant
concentrations originating upstream and passing through the reservoir, as well as by residual metals-
enriched sediments released or scoured from the reservoir itself. Several conceptual models were
developed to illustrate the primary conditions likely to influence deposition or scour of sediments in
the reservoir:

e During low flow periods with the reservoir at normal pool elevation, hydraulic conditions can
favor incoming sediment deposition and accumulation (see Exhibit 2-12a, Conceptual Model —
Schematic of Sediment Accumulation During Low Flow Periods). Impairment of downstream water
quality is rarely an issue under these circumstances.

¢ In contrast, hydraulic conditions that trigger and induce sediment scour from the reservoir have
significant potential to adversely affect water quality downstream:

— Typical late spring snowmelt runoff, other high flow events (greater than 16,000 cfs), or ice
scour from shallow portions of the reservoir during normal pool levels (see Exhibit 2-12b,
Conceptual Model — Schematic of Sediment Scouring During High Flow Events).

— Operational practices such as rapid and substantial lowering of reservoir pool levels to facilitate
maintenance on the dam or to protect the structure from damage by thick ice flows (see
Exhibit 2-12¢, Conceptual Model — Schematic of Reservoir Draw Down During Ice Event).

If the dam were ever to fail, catastrophic environmental effects would occur as the sediments were
released.
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EXHIBIT 2-11
Summary Statistics for USGS Surface Water Quality Data from Sampling Stations Near Milltown Reservoir
Total Metals (ug/l) Dissolved Metals (ug/l)

Arsenic Cadmium Copper Lead Zing Arsenic Cadmium Copper Lead Zinc
Clark Fork River at Turah Bridge (USGS gaging station 12334550)
1985 — 1992
Sample Number 42 42 41 42 42 42 42 42 42 42
Mean 13.1 0.9 67.1 16.2 126.5 6.3 0.5 6.2 1.7 10.3
Median 8 0.5 30 85 50 5 05 5 1 8
Minimum 5 0.5 3 0.5 5 4 0.5 2 05 1.5
Maximum 110 4 500 100 1100 17 1 25 7 39
Lower Quartile 7 05 14 3.25 325° 5 05 3 0.5 5
Upper Quartile 11 1 56 18.25 87.5 7 0.5 7 25 12.75
Std. Dev. 18.4 0.8 118.7 229 254.4 26 0.1 5.0 1.5 8.2
1993 - 1997
Sample Number 42 42 42 39 42 42 42 42 39 42
Mean 11.0 0.5 36.8 6.4 55.7 6.7 0.1 6.0 0.3 6.7
Median 9 05 225 5 40 6 0.05 5 0.25 6
Minimum 5 0.5 3 0.5 5 4 0.05 2 0.25 1.5
Maximum 33 1 180 33 270 13 01 19 09 22
Lower Quartile 7 05 12 2 20 5 0.05 3 0.25 4.25
Upper Quartile 14 05 48.25 8.5 70 7 0.05 7 0.25 8
Std. Dev. 59 0.1 39.8 7.0 52.3 2.2 0.0 3.9 0.1 4.1
DEQ’ Water 18 2/0.3 13/9 15 120
Quality Act Std.
(WQB-7)
FDWS 10 5 1,300 15 2,000
FAWQC 340/150 2/0.25 14/9.3 82/3.2 120/120

BOI041700003.00C

PAGE 2-32 MRSOU RECORD OF DECISION




PART 2, DECISION SUMMARY: SECTION 5—SITE CHARACTERISTICS

gﬁ‘r':r?gr; 1S1tatistics for USGS Surface Water Quality Data from Sampling Stations Near Milltown Reservoir
Total Metals (pg/l) Dissolved Metals (ug/l)

Arsenic Cadmium Copper Lead Zinc Arsenic Cadmium Copper Lead Zinc
Blackfoot River near Bonner (USGS gaging station 12340000)
1985 — 1992
Sample Number 34 34 33 34 34 34 34 34 34 34
Mean 1.2 07 10.3 71 14.9 0.8 0.5 25 1.9 5.0
Median 1 0.5 8 5 10 0.5 0.5 2 1.25 3
Minimum 0.5 0.5 0.5 05 5 05 0.5 0.5 0.5 1.5
Maximum 3 2 34 20 60 2 1 6 8 15
Lower Quartile 1 05 6 2 5 05 0.5 1 05 1.5
Upper Quartile 1 0.5 12 13.25 20 1 05 3 25 7
Std. Dev. 0.6 04 75 6.1 13.7 0.4 0.1 1.5 1.9 4.0
1993 - 1997
Sample Number 25 25 25 23 25 25 25 25 23 25
Mean 1.4 0.5 6.0 22 7.2 0.8 0.1 1.4 03 2.1
Median 1 0.5 3 05 5 1 0.05 0.5 0.25 1.5
Minimum 0.5 0.5 05 05 5 0.5 0.05 0.5 0.25 1.5
Maximum 4 0.5 34 25 40 2 0.1 7 2 6
Lower Quartile 0.5 0.5 1 05 5 0.5 0.05 05 0.25 1.5
Upper Quartile _ 2 0.5 8 2 5 1 0.05 2 0.25 15
Std. Dev. 1.0 0.0 8.7 5.0 7.5 0.4 0.0 1.6 04 1.3
DEQ' Water 18 2/0.3 13/9 15 120
Quality Act Std.
(WQB-7)
FDWS 10 5 1,300 15 2,000
FAWQC 340/150 2/0.25 14/9.3 82/3.2 120/120
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EXHIBIT 2-11
Summary Statistics for USGS Surface Water Quality Data from Sampling Stations Near Milltown Reservoir

Total Metals (pg/l) Dissolved Metals (ug/l)

Arsenic Cadmium Copper Lead Zinc Arsenic Cadmium Copper Lead Zinc
Clark Fork River above Missoula (USGS gaging station 12340500)
1989 — 1992
Sample Number 20 20 19 20 20 20 20 20 20 20
Mean 3.6 0.5 9.7 31 17.5 27 0.5 25 06 5.5
Median 35 0.5 8 2 10 3 0.5 2 0.5 4
Minimum 2 0.5 2 05 5 1 0.5 1 0.5 1.5
Maximum 6 05 31 11 60 4 0.5 6 1 16
Lower Quartile 275 0.5 4.5 1 10 2 0.5 2 0.5 1.5
Upper Quartile 4 0.5 10.5 35 225 3 0.5 3 0.625 8
Std. Dev. 1.4 0.0 7.7 3.1 14.3 0.8 0.0 1.2 0.2 43
1993 — 1997
Sample Number 42 42 42 38 42 42 42 42 38 42
Mean 7.3 06 - 26.3 51 54.8 3.8 0.1 36 0.3 4.4
Median 5 0.5 10.5 2 20 3 0.05 3 0.25 35
Minimum 3 0.5 4 0.5 5 2 0.05 2 0.25 1.5
Maximum 69 5 400 78 1100 9 0.1 11 1.2 15
Lower Quartile 4 0.5 7 1 10 3 0.05 2 0.25 1.5
Upper Quartile 7 0.5 215 4 37.5 4 0.05 4 0.25 6.75
Std. Dev. 10.2 07 61.9 12.7 167.7 1.6 0.0 23 0.2 34
DEQ" Water 18 2/0.3 13/9 15 120
Quality Act Std. .
(WaB-7)
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EXHIBIT 2-11
Summary Statistics for USGS Surface Water Quality Data from Sampling Stations Near Milltown Reservoir
Total Metals (ug/l) Dissolved Metals (pg/l)
Arsenic Cadmium Copper Lead Zinc Arsenic Cadmium Copper Lead Zinc
FDWS 10 5 1,300 15 2,000
FAWQC 340/150 2/0.25 14/9.3 82/3.2 120/1120

Notes:
1. Assumes 100 mg/t hardness.

Values reported as below detection were used at half the detection limit for statistical analysis.

Data from USGS for the period 1985 through 1997 for Clark Fork River at Turah and the Blackfoot River near Bonner.

Data from USGS for the period 1989 through 1997 for Clark Fork River above Missouia.

FDWS-Federal Drinking Water Standards

FAWQC-Federal Ambient Water Quality Criteria (Gold Book 2002) — first number is Acute Standard/second number is Chronic Standard
#/#-gives acute/chronic levels
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5.5.3 Groundwater

Sediments containing arsenic and other metals related to upstream mining activities began
to accumulate in the reservoir shortly after the Milltown Dam was built. Studies completed
to date have identified the accumulated reservoir sediments as the primary source of arsenic
loading to the alluvial aquifer beneath and downgradient of the reservoir. As shown on
Exhibit 2-13, Area of Groundwater Exceeding Federal Water Quality Arsenic Standard, the

0.01 mg/1 (milligram per liter) arsenic concentration contour extends to the north and east
under portions of Milltown and northwest of the Blackfoot River, an area about 325 acres.
The new Federal drinking water standard of 0.01 mg/1is reflected in these boundaries.

Also shown is the extensive well network developed to monitor groundwater. As noted
earlier in Exhibit 2-10, Source Characterization for Sediment Accumulation Areas 1-5, MRSOU,
the reservoir sediment pore waters exceeding 0.1 mg per liter (ten times higher than the
standard) extend throughout most of Area 1 in the reservoir itself. A summary of dissolved
arsenic concentrations for these wells are shown in Exhibit 2-14, Dissolved Arsenic
Concentrations in Alluvial Aquifer and Bedrock Wells; 1990 to 2000.

5.5.3.1 Conceptual Model of Hydrogeologic System

Geochemical conditions within the reservoir sediments have resulted in mobilization of
arsenic contained in the sediments. Arsenic is mobilized from the sediments to the sediment
pore water and, ultimately, to the alluvial aquifer (groundwater) as a result of geochemical
and hydrogeological conditions in the sediments. Once in the groundwater, arsenic
concentrations decrease rapidly because of dilution and geochemical reactions that remove
arsenic from solution. The reservoir sediments are the primary source of arsenic to the
alluvial aquifer; however, only a portion of the sediments contribute to arsenic exceedances
in the alluvial aquifer. Pore water arsenic concentrations in portions of the sediments
outside of Area 1 are commonly below the new Federal standard of 0.01 mg/1.

Additionally, pore water concentrations need to be significantly higher than 0.01 mg/1 arsenic
to result in arsenic exceedances in the alluvial aquifer, because of dilution and geochemical
reactions that attenuate arsenic concentrations along the flow path from the sediments to the
alluvial aquifer. The conceptual hydrogeologic model was shown earlier in Exhibit 2-5,
Conceptual Model: Cross-Section of Hydrogeological System and Geochemical Processes in Milltown
Reservoir.

5.5.3.2 Nature and Extent of Arsenic

Arsenic is associated with different minerals in the reservoir sediments. Arsenic
mobilization from the sediments depends on mineral association and geochemical
conditions. The results of laboratory tests indicate that approximately 10 percent of the total
arsenic in the sediments is adsorbed to iron oxyhydroxides. Iron oxyhydroxides are stable
under oxidizing conditions but unstable under reducing conditions. A large portion of the
sediments are in a reducing zone, resulting in the potential mobilization of arsenic from
oxyhydroxides in this zone.
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PAGE 2-38
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EXHIBIT 2-14
Dissolved Arsenic Concentrations (ppm) in Alluvial Aquifer and Bedrock Wells: Monitoring between 1990 to 2001

Well Number of Standard

No. Dates Sampled Samples Maximum Minimum Deviation Mean
Upgradient Area
35 1990-1991 2 0.0000 <0.0020 0.00 0.0000
36 1990-1991 2 0.0000 <0.0020 0.00 0.0000
110A 1990-1991, 1996-2003 14 0.0060 <0.0020 0.00 0.0017
110B 1990-1991, 1996-2003 15 0.0180 0.0050 0.00 0.0133
902 1990-1991 2 0.0210 0.0100 0.01 0.0155
918 1991 1 0.0160 0.0160 5 0.0160
2 1996-2001 10 0.0130 0.0030 0.00 0.0096
DA42 2000-2003 6 0.0120 0.0080 0.00 0.0095
BS 2000-2003 6 0.0020 <0.0020 0.00 0.0005
DB7 2000-2003 6 0.0030 <0.0020 0.00 0.0005
Upland Disposal Area
910A 1990-1991 2 0.0000 <0.0020 0.00 0.0000
910B 1990 1 0.0050 0.0050 = 0.0050
911A 1990-1991 2 0.0030 <0.0020 0.00 0.0015
911B 1990-1991 2 0.0000 <0.0020 0.00 0.0000
912 1990-1991 2 0.0000 <0.0020 0.00 0.0000
913A 1990-1991 2 0.0000 <0.0020 0.00 0.0000
9138 1991 1 0.0000 <0.0020 - 0.0000
Arsenic Plume Area
100A" 1990-1992 4 1.2500 1.0100 0.10 1.1275
100B 1990-1992 4 1.4800 1.2600 0.11 1.3725
101B 1990-1992 4 1.0700 0.9410 0.06 0.9903
102A 1990-1992 4 0.8740 0.8050 0.03 0.8340
102B 1990-1992 4 1.0700 0.8060 0.13 0.9288
103A 1991, 1997-2002 12 0.2200 0.0120 0.06 0.0923
103B 1990-1992, 1995-2002 18 0.2300 0.0420 0.05 0.0896
107A" 1997-2002 10 0.7160 0.2140 0.17 0.5380
1078 1990-1992 4 0.0050 <0.0020 0.00 0.0025
107¢” 1990-1992, 1995-2001 16 1.4500 0.0880 0.42 0.7865
901 1990-1992 4 0.4150 0.3200 0.04 0.3785
903 1990-1992 4 0.6120 0.3790 0.11 0.4865
904 1990-1992 4 0.9920 0.2340 0.32 0.5938
905 1990-1992, 2001 5 0.6270 0.1580 0.20 0.2920
908 1990-1992 4 0.2910 0.0160 0.11 0.1465
909A 1990-1992 4 0.1870 0.0900 0.04 0.1295
909B 1990-1992 4 0.0030 <0.0020 0.00 0.0015
917A 1991-1992, 1995-2002 17 0.3400 0.0010 0.12 0.1322
917B 1991-1992, 1995-2002 17 0.2800 0.0050 0.08 0.1032
HLA-1 1990-1992 4 0.1510 0.0770 0.03 0.1233
HLA-2 1990-1992, 1995-2003 19 0.1050 0.0030 0.03 0.0517
M-17 1990-1992 4 0.0760 0.0430 0.01 0.0595
11 1995-2003 13 0.0330 0.0170 0.01 0.0244
Northern Hydraulic Boundary Area
99A 1990-1991, 1995-2003 17 0.0070 <0.0050 0.00 0.0024
99B 1990-1991, 1995-2003 17 0.0060 <0.0050 0.00 0.0020
99C 1995-2003 15 0.0050 <0.0050 0.00 0.0023
104A" 1990-1991, 1996-2003 15 0.0160 0.0060 0.00 0.0102
104B" 1990-1991, 1996-2002 14 0.0150 0.0070 0.00 0.0123
105A 1990-1991, 1996-2003 15 0.0080 0.0020 0.00 0.0050
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EXHIBIT 2-14
Dissolved Arsenic Concentrations (ppm) in Alluvial Aquifer and Bedrock Wells: Monitoring between 1990 to 2001

Well Number of Standard

No. Dates Sampled Samples Maximum Minimum Deviation Mean
105B 1990-1991, 1996-2003 15 0.0050 <0.0020 0.00 0.0019
105C 1990-1991, 1996-2003 15 0.0130 <0.0020 0.00 0.0065
106A 1990-1991 2 0.0000 <0.0020 0.00 0.0000
106B 1990-1991 2 0.0000 <0.0020 0.00 0.0000
106C 1990-1991 2 0.0000 <0.0020 0.00 0.0000
108A 1990-1991, 1996-2003 15 0.0060 <0.0020 0.00 0.0016
108B 1990-1991, 1996-2003 15 0.0060 <0.0020 0.00 0.0018
109A 1990 1 0.0000 <0.0030 - 0.0000
1098 1990-1991 2 0.0040 <0.0020 0.00 0.0020
111A 1990-1991, 1997, 2001-2003 8 0.5400 <0.0020 0.19 0.0684
111B 1990-1991, 2001-2003 7 0.0020 <0.0020 0.00 0.0009
906 1990-1991, 1995-2000 13 0.4000 <0.0030 0.13 0.1444
914 1990-1991 2 0.0000 <0.0020 0.00 0.0000
915A 1990-1992, 1995-2003 19 0.0270 <0.0020 0.01 0.0066
916A 1991-1992, 1997-2003 15 0.0050 <0.0010 0.00 0.0019
9168 1991-1992, 1997-2003 15 0.0060 <0.0010 0.00 0.0023
G 1996-2003 13 0.0270 <0.0005 0.01 0.0074
J 1996-2003 13 0.0070 0.0020 0.00 0.0044
Downgradient Area
907 1990-1992, 1995-2001 16 0.0040 <0.0020 0.00 0.0011
919A 1991-1992, 1996-2003 16 0.0040 <0.0020 0.00 0.0025
9198 1991-1992, 1996-2003 16 0.0080 <0.0020 0.00 0.0027
919C 1991-1992, 1996-2003 16 0.0080 <0.0020 0.00 0.0033
920 1991-1992, 1995-2001 15 0.0280 <0.0005 0.01 0.0058
921A 1991-1992, 1995-2003 18 0.0090 <0.0020 0.00 0.0053
921B 1991-1992, 1995-2003 17 0.0270 <0.0020 0.01 0.0029
922A 1991-1992, 1995-2003 17 0.0050 0.0000 0.00 0.0030
9228 1991-1992, 1995-2003 17 0.0150 0.0030 0.00 0.0113
922C 1991-1992, 1995-2003 17 0.0150 0.0070 0.00 0.0125
922D 1995-2003 15 0.0150 0.0090 0.00 0.0133
923A 1991-1992, 1995-2003 17 0.0090 <0.0005 0.00 0.0047
923B 1991-1992, 1995-2003 17 0.0080 <0.0005 0.00 0.0058
923C 1995-2003 15 0.0110 0.0030 0.00 0.0078
AC 1991-1992 2 0.0000 <0.0010 0.00 0.0000
HB 1991-1992 2 0.0050 0.0040 0.00 0.0045
MW-3 1995-1996 2 0.0000 <0.0005 0.00 0.0000
MW-6 1995-1996 2 0.0000 <0.0005 0.00 0.0000
MW-7 1995-2003 15 0.0080 0.0030 0.00 0.0042
HG-27 1995-2003 14 0.0030 <0.0005 0.00 0.0009
A4 1995-2001 11 0.0040 <0.0005 0.00 0.0018
DA21 2000-2003 5 0.0050 0.0020 0.00 0.0032
DA20 2000-2003 6 0.0030 <0.0020 0.00 0.0008
DA39 2000 1 0.0060 0.0060 - 0.0060
DB35 2000-2001 2 0.0030 0.0020 0.00 0.0025
DB39 2000-2003 6 0.0050 0.0020 0.00 0.0040
Notes:
‘Bedrock well

Red, bold text indicates that the concentration is at or above the Federal standard of 0.01 ppm for dissolved arsenic.
A less-than symbol (<) indicates that the concentration is less than the laboratory limits of detection.
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The largest percentage of arsenic is bound within residual minerals, primarily sulfides. In
contrast to oxyhydroxides, sulfides are stable under reducing conditions, but unstable under
oxidizing conditions. However, mobilization of arsenic from residual minerals located in the
oxidized portion of sediments is limited. This is because the arsenic concentration in
oxidized water is kept low by adsorption onto oxyhydroxides. Approximately 0.3 percent of
the total arsenic in the sediment samples — pore water and solid sediment material
combined —is present as dissolved arsenic. Arsenic pore water concentrations average

2.4 mg/1 in the reservoir sediments immediately upstream of the dam and southeast of
Milltown. In this area, sediment accumulations are deep and characterized by high total
arsenic concentrations. In other areas, sediments are thinner or composed predominantly of
coarse-grained sediments. These thinner or coarse-grained sediment areas have much lower
average pore water arsenic concentrations and are not considered to contribute to the
arsenic concentration exceedances observed in the Milltown alluvial aquifer.

5.5.3.3 Fate and Transport of Arsenic

Arsenic enters groundwater via movement of pore water through the reservoir sediments
and to the alluvial aquifer, which is in direct contact with the sediments. The primary
arsenic transport route is groundwater flow in a northeastern direction toward Milltown.
The groundwater flow is bounded on the southwest by the “no-flow” boundary of the
bedrock outcrop and to the west by the dam, which cause the flow within the alluvial
aquifer to bend sharply around the dam and then to the west. Exhibit 2-15, Alluvial Aquifer
Potentiometric Surface Map, indicates the direction of groundwater flow.

5.5.3.4 Arsenic Depletion from Reservoir Sediments

Arsenic can be mobilized from the sediments depending on mineral association and
geochemical conditions, which gradually depletes the source of arsenic. Assuming the
geochemical zones continue to be stable, the mass of arsenic available to enter the pore
water was calculated to be approximately 430 tons. Based on flux estimates through the
reservoir sediments, the arsenic loading rate to the alluvial aquifer has been estimated to be
from 2 to 20 pounds per day. At this rate, assuming no addition of available arsenic from
deposition of additional sediments from upstream or change in extent of geochemical zones,
it will take between 200 and 2,000 years to deplete the arsenic source. This approximation
assumes linear mobilization of arsenic from minerals in the sediment to the pore water.
Realistically, pore water concentrations will decrease gradually over time, resulting in a
longer time for arsenic depletion but with lower concentrations.

5.5.3.5 Arsenic Migration

A downward hydraulic gradient through the reservoir sediments is the primary mechanism
for arsenic introduction into the alluvial aquifer. Alluvial water quality data indicates that
the downgradient extent of elevated arsenic concentrations in the groundwater is limited by
dilution and adsorption mechanisms that reduce arsenic concentrations. Arsenic from the
reservoir sediments is diluted by the large alluvial groundwater flow by a factor of five as
the water leaving the reservoir sediments mixes with the shallow aquifer beneath the
sediments. Dilution is also important along the boundaries of the area with arsenic
concentrations in groundwater exceeding 0.01 mg/I, decreasing concentrations by gradual
mixing of the pore water with the alluvial aquifer. Adsorption also affects the extent of the
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arsenic in groundwater by removing arsenic from solution along the flow path through
geochemical processes. In particular, adsorption to iron oxyhydroxides would be expected
under the less reducing conditions present in the alluvial aquifer. A mass balance flow tube
analysis completed as part of the Remedial Investigation suggested that adsorption could be a
significant mechanism for reducing groundwater arsenic concentrations to low levels,
particularly in the downgradient portion of the area. The natural mechanisms of dilution
and adsorption, which provide a control on the extent of arsenic migration, will continue to
operate. Significant changes in oxidation conditions or flow in the alluvial aquifer are
unlikely because of the site location at the convergence of two rivers, which provides a
constant, massive flow of oxidized water.

5.5.3.6 Source Area for Groundwater Arsenic Plume

Arsenic concentrations in the sediment pore water decrease rapidly upon entering the
alluvial aquifer as a result of dilution and adsorption processes. For this reason, sediment
pore water arsenic concentrations significantly higher than the new Federal Drinking Water
Standard (FDWS) of 0.01 mg/1 are required to represent a significant source contributing to
arsenic exceedances in the alluvial aquifer. For the purpose of the RI/FS evaluations,
sediments with pore water arsenic concentrations sufficiently elevated to potentially cause
exceedances of arsenic standards in the alluvial aquifer are called source sediments. The
source sediment area was delineated using pore water concentrations at least five times
higher than the existing 0.018 mg/1 Montana Numeric Water Quality Standard for arsenic,
or 0.1 mg/1. The factor of five was derived to represent the initial dilution-related reduction
in arsenic concentrations that is thought to occur as the sediment pore water mixes with the
underlying alluvial aquifer. The initial dilution-related reduction, assuming complete
mixing of waters, was estimated by comparing the 200,000 cubic feet per day vertical pore
water flux through the sediments with the 1,000,000 cubic feet per day flux flowing in the
shallow alluvial aquifer underneath the sediments (a potential 1-to-5 reduction ratio).
Arsenic concentrations are further reduced along the flow path as the shallow alluvial
aquifer flow mixes with the larger deep alluvial aquifer flow beneath and downgradient of
Milltown and as adsorption removes arsenic from solution. However, to be conservative,
only the initial approximately five-fold dilution reduction is assumed for delineating the
source sediment area.

The source sediments occupy that portion of reservoir located immediately southwest of
Milltown and compose the majority of Area 1 and a small part of Area 3. The estimated
volume of source sediments responsible for the plume is 2 to 3 million cubic yards (mcy).
The delineated source sediment area contains the thickest deposits of fine-grained silts and
clays. Sediments located further upstream are generally thinner, coarser-grained, and have
lower total arsenic and much lower pore water arsenic concentrations.
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5.6 Biological Resources

5.6.1 Wetlands

Wetlands throughout the reservoir area were delineated by USFWS during summer 1990
(USFWS 1991). A total of 297 acres of jurisdictional wetland, 125 acres of shallow water
habitat, and 45 acres of deep-water habitat were identified under normal operating pool
levels. A high diversity of wetland habitat types is distributed in a complex mosaic over the
site. Palustrine wetlands were dominant. Willow, water birch, and mountain alder dominate
the scrub-shrub wetlands. Common understory plants included redtop bentgrass, beaked
sedge, Baltic rush, common tansy, and field horsetail. Balsam poplar trees occur in scattered
groves in the upper reservoir area. Emergent wetlands were mainly dominated by cattail
and hardstem bulrush. Aquatic beds were dominated by pondweed and small duckweed.

5.6.2 Fisheries and Macroinvertebrates

Fisheries resources in the Milltown section of the Clark Fork River, including the reservoir,
have been monitored since 1979. Salmonids are present, with rainbow and brown trout as
the dominant species. Rainbow trout are more common below the dam, as are large-scale
and longnose suckers, mountain whitefish, northern pikeminnow, longnose dace, and
sculpins. In contrast, brown trout are more abundant in the Clark Fork River just above the
reservoir. Bull trout, cutthroat trout, and brook trout have also been identified in the Clark
Fork River drainage. The shallow and weedy backwater of the reservoir also provides good
spawning and rearing habitat for a healthy population of northern pike (Esox [ucius). These
pike are a nuisance fish and are detrimental to trout species. Northern pike are predators of
trout and other fishes, and are detrimental to recreational and native fish populations.

DEQ has conducted benthic macroinvertebrate surveys annually since 1986. These are
considered an indicator of water quality. At the Clark Fork River USGS Turah Bridge
station, upstream of Milltown Dam, bio-integrity was non-impaired in 2003. Slight metals
pollution was indicated at this site in 1986, 1990, and 1997. The Blackfoot River site has been
one of the healthiest sites in the study area. Slight impairment was detected from 1986
through 1989 and was attributed to reduced sediment transport and drought. High flows
during 1997 slightly impacted the Blackfoot River site. Below Milltown Dam, bio-integrity
was slightly impaired in 2003, although not corroborated with organic or metal sensitive
metrics. The population metrics used indicate no metals pollution had been observed since
1990, although nutrient-organic pollution has been evident, as indicated in the benthic
macroinvertebrate studies.

EPA, through USGS, has conducted macroinvertebrate sampling since 1986 to evaluate the
ecological impacts of mine wastes and the linkage between metal loads in the aquatic
system, biological exposure, and impacts on community structure. Data from the Clark Fork
at Turah (above Milltown) and the above Missoula site (below Milltown) indicate that
macroinvertebrates have accumulated higher levels of copper, lead, and zinc from the Clark
Fork River water and sediment than the reference site located on Rock Creek.
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5.6.3 Wildlife

The reservoir area provides habitat for a variety of wildlife species. Big game species include
white-tailed deer and elk. Small fur bearers include beaver, muskrat, and an occasional
mink. Small mammals include meadow voles, house mice, deer mice, and the masked
shrew. USFWS conducted bird surveys at the reservoir in 1990. Active breeders that use the
area throughout the year include waterfowl, such as grebes, herons, swans, ducks,
cormorants, and mergansers; raptors such as hawks, eagles, osprey, and kestrels; and song
birds and other bird species, such as doves, pheasants, hummingbirds, and woodpeckers.

5.6.4 Threatened and Endangered Species

Bald eagles and bull trout occur in the reservoir area and are the key threatened and
endangered species of concern. Bald eagles historically are present and are frequently seen
along the Clark Fork River. Bull trout migration through this area, which is considered
important for protection of the species in the Clark Fork River, is presently blocked by the
Milltown Dam. During spawning season, some of the bull trout that gather below the dam
are captured by netting, transported upstream of the dam, and released. From 1998 to 2002,
three to eleven bull trout per year were captured and transported through this program.

5.7 Important Cultural and Historical Features

EPA and FERC, both of whom were involved in the selection and approval of Milltown
Project activities, conclude that the National Historic Preservation Act (NHPA) applies to
the Milltown Project activities. The following describes an approach that will be used at the
MRSOU to investigate cultural and historic resources in compliance with National Historic
Preservation Act and the Montana State Historic Preservation Office (SHPO) requirements:

¢ Atlantic Richfield Company, as required by EPA, completed an historical assessment
and inventory of the area. Additionally, FERC conducted historical assessment activities
under prior FERC related actions at the site. Together, these assessments recommended
the Milltown Dam eligible for the NRHP as an historic district. The contributing
elements of the district are the dam, powerhouse, divider block, right abutment, and
three houses with their shed and garages lying north of the dam.

e As part of the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) process, both the State and EPA conducted an analysis of alternatives to
avoid the destruction of the Milltown Dam. Initially, EPA conducted a lengthy and
detailed alternative analysis through a series of three Feasibility Studies, as described in
Section 2, Site History and Enforcement Activities. These studies considered a range of
cleanup alternatives at the MRSOU that included leaving the dam in place and the area
relatively undisturbed, to removal of the in-stream dam only, to removal of the dam and
related structures such as the powerhouse, divider block, and right abutment. The
Feasibility Study process included extensive public involvement and historical resources
coordination, and described the effects of alternatives on those resources. All three
Feasibility Studies, as well as EPA’s Original Proposed Plan (April 2003) and the Revised
Proposed Plan (May 2004), were subject to public comment. EPA’s Proposed Plan called for
the removal of the in-stream dam and related sediments, under EPA’s CERCLA
remedial authority. In May 2003, the State released its DCRP under its CERCLA
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authority as lead natural resource trustee for natural resource restoration. This plan
complemented EPA’s plan and utilized EPA’s prior alternatives analysis, and added
additional cleanup requirements such as the removal of the right abutment, divider
block, and powerhouse —all necessary to meet the restoration requirements of CERCLA.
In response to public comment on the Original Proposed Plan, and in response to the
overwhelmingly favorable public comment on the State’s restoration plan, EPA issued a
Revised Proposed Plan in May 2004. That plan modified EPA’s cleanup plans for the
sediment, recognized the State’s DCRP plan, and described how the two plans could be
completed at the same time. After consideration of public comment, the State finalized
its DCRP and responded to public comments, including detailed responses to comments
on the powerhouse removal and its historical features.

e The combined analysis by the two entities with responsibility for CERCLA action at the
Milltown Site is that the Milltown Dam Complex must be removed to satisfy the
statutory mandates of CERCLA. Public comment was solicited on these actions and fully
considered by the agencies.

e The EPA assessment also identified aboriginal sites used by the CSKT as potentially
eligible for NHPA protection. EPA has worked with the CSKT to map and evaluate
these sites. A comprehensive list of all eligible or listed resources affected by the project
is being compiled. EPA and the State believe that harm to these sites can be avoided
through the careful design of the reconstruction and revegetation activities for the
Milltown Project. If avoidance cannot occur after further and detailed engineering work
occurs, EPA and the State will work with the CSKT to identify appropriate mitigation
activities.

e EPA and FERC, in coordination with DOI, will work with the CSKT and SHPO to
complete a Memorandum of Agreement for the Milltown Project to describe the
avoidance and mitigation decisions, procedures for addressing sites if avoidance cannot
occur, and procedures for protecting undiscovered protected resources at the Milltown
Site. EPA and FERC, in coordination with DOI, will also develop a Historical
Preservation and Mitigation Plan to describe the required mitigation efforts for the
resources at-the site which cannot be avoided during site cleanup —most notably the
Milltown Dam Complex structures.
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6 Current and Potential Future Land and
Water Uses

Exhibit 2-16, Land Use and Future Water Needs Analysis Area, summarizes current land use in
the MRSOU area. Exhibit 2-16 also summarizes potential future water needs for areas that
are within or adjacent to the arsenic plume. These future water needs and how they might
be addressed under groundwater ICs are discussed in more detail in Section 6.2.

6.1 Current and Anticipated Future Land Uses

The area around the MRSOU is located outside of Missoula’s urban service area and consists
of both zoned and unzoned land, as shown on Exhibit 2-17, 100-Year Floodway and Missoula
County Zoning Map. A majority of the developed land is zoned and the majority of the
undeveloped land is unzoned. The Missoula Urban Comprehensive Plan 1998 Update
shows the same land uses for Milltown as shown on Exhibit 2-16. Although the plan does
not specify future land uses, it requires that zoning changes be made only after considering
the impacts on human health, the environment, and the livability of the community.

Current landowners within the area of arsenic concentrations in groundwater exceeding
0.01 mg/1 consist of NorthWestern Corporation, Champion International, Town Pump, Inc.,
Lutheran Church, Catholic Church, the interstate and railroad right-of ways, 35
homeowners and one commercial establishment in Milltown. NorthWestern Corporation’s
property located to the north of the Milltown Dam, identified as Area G on Exhibit 2-16, is
reserved for hydroelectric reservoir and recreational use. The majority of NorthWestern
Corporation’s property is located within the flood plain upstream of the dam and is
restricted by locally adopted flood plain regulations. As stated in the regulations, no
permanent structures that would reduce the carrying capacity of the floodway may be
placed in the 100-year floodway. The entire reservoir basin and flat lands south of 1-90 are
located in the floodway, as are other areas adjacent to the Blackfoot and Clark Fork Rivers
within the analysis area which are identified on Exhibit 2-17 as Area A.

Three landfills are located within the site area and are identified as Area C —two are onsite.
Champion International Inc.’s former ash disposal landfill is located just beyond the
downgradient extent of the arsenic plume area, and the Upland Disposal Site and Disposal
Site No. 1 are located in the southern portion of the assessment area. These areas are
designated as locations that are for the impoundment and storage of wastes; thus, future
development is not reasonably anticipated and will need to be restricted to prevent damage
to landfill caps.

An area of land identified as Area H on Exhibit 2-16, is located immediately to the north
west of the Champion ash landfill. This area is presently being developed into a trailer park
containing about 20 lots.
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Town Pump, Inc., which purchased the former Stimson Lumber Company timber office

property located just north of 1-90 (identified as Area 1 on Exhibit 2-16), has developed a ‘
petroleum retailing station and truck stop on the land. The interstate and railroad

right-of-ways, identified as Area B are not available for development, in contrast to two areas

identified as Area D, which are adjacent to right-of-ways and floodways with no access. ‘

Area E represents a portion of Milltown containing the 35 homeowners and one commercial
establishment in Milltown. The adjacent land, Area F, is referred to as “Remainder D" and
may potentially be developed for residential use.

Additional existing land use in the southeast and southwest portions of the reservoir area
includes open space and residential use in the Bonner Junction Community. Located
northeast of 1-90 are residential areas in the communities of Milltown, Bonner, Piltzville,
West Riverside, and Pine Grove. The reservoir area currently supports a diverse ecosystem
typical of riparian areas of western Montana. Reservoir uses, including boating, fishing,
hunting, and other recreational activities, are managed by the State of Montana.

6.2 Groundwater and Surface Water Uses

To determine potential future water needs within the contaminated groundwater area, an
analysis of reasonably anticipated future land use and future water needs was conducted.
The assessment area, which corresponds with the proposed groundwater area around the
0.01 mg/1 arsenic plume, is shown on Exhibit 2-16. Landowners within the groundwater
area consist of NorthWestern Corporation, Champion International, Town Pump, Inc., the
interstate and railroad right-of-ways, 35 homeowners and one commercial establishment
located in Milltown. Historically, the aquifer was used as a drinking water source until the
1984 Record of Decision provided a temporary alternative water supply. No permanent ICs
preventing groundwater use exist, and permanent ICs restricting groundwater use are
opposed by Missoula County. The State classifies the aquifer as usable for drinking water,
and it is also classified as a sole source aquifer.

The assessment area was divided into functional areas, shown on Exhibit 2-16 based on
current and potential uses of the property to determine potential water needs. The following
summarizes the land use as it pertains to future water needs for each of the functional areas.

NorthWestern Corporation’s property located to the north of the Milltown Dam and
identified as Area G is reserved for recreational use. The majority of NorthWestern
Corporation’s property is located within the flood plain upstream of the dam and is
restricted by locally adopted flood plain regulations. Domestic water supply for these areas
is possible, if the land is sold for r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>